UK Patent Application GB 2 262 527„ S A 

(43) Date of A publication 23.06.1993 



(21) Application No 9214167.0 


(51) 


INT CL S 






C08B 11/20 


(22) Date of filing 02.07.1992 








(52) 


UK CL (Edition L) 






C3A A4 A4C2 A4X1 


(71) Applicant 






Dow Deulschland Ihc 


(56) 


Documents cited 






GB 1165824 A GB 0S04306 A GB 0710121 A 


(In corpora tod in the Federal Republic of Germany) 








(58) 


Field of search 


PO Box 1120, 2160 Stade, 




UK CL (Edition K) C3A 


federal Republic of Germany 




INT CL 5 C08B 






On line databases: W.P.I. 


(72) Inventors 






Marian Bujara 






Juergen Hermanns 






Heinz Groenewald 






Egon Oellrich 






Hans-Peter Schneider 






(74) Agent and/or Address for Service 






W H Beck, Greener & Co 






7 Stone Buildings, Lincoln's inn, London, WC2A 3SZ, 






United Kingdom 






(54) Process for grinding cellulose compounds 



(57) In a process for grinding a cellulose compound, the compound having a water content of from 30 to 80 wt-%, based on 
wet compound, and a temperature of from 4-0 to 120°C is gelled and cooled to a temperature of from -10 to 100°C and 
subsequently dried and ground. By the gelation the bulk density of the ground cellulose compound is increased, compared 
to a ground cellulose compound which has not been subjected to a precedent gelation step. > . 
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. PROCESS FOR GRINDING CELLULOSE COMPOUNDS 



Eackcround of -the- Invention. > 



_ - , The r; presen t rinyenitdon vrelatei : £o a ; pfoc^'ss : f ar 
g r i do ing cellulose; compound s;^^ : Cei"Tul6'se & feompoundS \ ~ ~ v " 
such r as eellulpse: .e'Jtherss-a red frequently us efl v i rP v ; a r 1 6&S 
applications^- for, e^ampleoasrl^hickeners^ Sdhfes£vbsv^" >: 
^oi:s.tuor^ r r c e ben tionq aids or. istef 'a^tan-fes j - " Due 1 to^th^if ' 
various uses* r cellulose seompounds** s&ch as -cellulose c <;: " 
ether s^.are-: commercially :cavc£iiable^iri wide ^a'nges^'df J - 
substitution, levels -and cmcleculatvweigtfts. ""' The 1 : — ::c ^ 
cellulose; ether:s lare ^gen'e'riliy produced i>n ^an^aquVdlis* ~ * 
reaction ; med iura .1 « Afiter: tW-r.eaction and : af : ter v art ' * : " 
optional; pur if*i : ca t-ipn; -steps :th& ~ceil iHTcfe e*%fcher s" 'si e* " J - 
15 -obtained r.in it life form ..of crumbles- "dt- rurrips-'or" in -'a' 1 "~ "* " " 
f ibrpus r cr vf ; l : u : f-fy s".trueture«;c ^Usually, -the prodirced* ' r ""' J x 
cellulose ^ethers- h.ave*> a- r elat'iy £ly high- Water* content; r " 
The ^cellulose- ethers: are?: generally- not ' useful in these" 
forms i-n, .the applications listed " above:— '"Nearly • all 1 ''''''' 
cellulose ethers , have to , be /ground- and\dried -t6 'make 1 
them useful fpr^ the., stated oappiicat ions." - : '-' zz ^ = - 



Methods-, of . grinding and drying cellSiose 'ethefi^ 
25 have been, knoyn for a ! long -time v" : --'' v - 
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DE-A-2, 458,998 {equivalent to U.S. patent 
4,076,935) relates to a grinding method wherein a 
cellulose compound having a water content of 5 to 14 
wt.-% is ground in a vibration mill in contact with air 
and with, sufficient water to yield a product having a 
water content of 2 to 10 wt.%. 

U.S. patent 4,044,198 discloses a method for 
I0 cold-milling cellulose derivatives. in the discussion 
of the prior art the-; patent- -^Scloses^that finely 
pulverized and pourable methyl cellulose products so 
far _- ^Y e .-: b e. e % PP«<4'*ced-bynwa , slr±n-g.itft6=*aw-;pr^uct - 
. obtaine4,.i^.. i< the. :( efcheyifi icationu pxoces^^iear-ly salt-f ree-* 
15 ^3? h hot n w a*er., drying dtr. by. cenfcrif uging r aV-a^ high ' - : 
temperature-.: to 50% ./byn^weightsof :«ater , - based- <jn weV * ---- 
met W; -cellujose , a and. pjremixing thesprdda^ s6B&&ne& by 
kneading,,it with wa|§ ra at '.standard; tempera tu*eV (W^Vi''- 
20 i ' e - ~S a W n 9.. ife ^O startat<5ig,elatini2e;^untl3^^:rie : -3:i.?si J 
product fea-s. a water -content coX.^O nto -.70 -wt . {-base^on" 
wet ? :.^>^ I ? c i e )/A followed by Identification; ■ granulation? 
drying ^.mil-lxng ^and .■s<5rting.^ t p. S.: dpatent^ ^'disclbSes' 5 ~ - 
that ,. ; apapXr f*pm-, ^bje, .Qicftcumatantaial: ^r«par-a t ion : of -the " 
25 mate rial for. actual; nUUn^,- the ttegr** of *f i'Aeness -is^ 
relatijy^ly . low with/ ;t|h:is^ known: methods ACc&rdifigly/ ~ - - 
°* S ' .-. P^ent., .4., 04 4 , J.9,-8 -sjjggissts- tos cool a* ce-l^ul'dse - : - " 
de ?lY. a ? ive w h i?h j is- soluble- or :.sweHable .- Srr wat4r ^and' : ' - 
has a water content pf between 40 and 150%, •b^sed^on^ : • 
30 its dry .weight,, by ..means of c liquid nitrogen unttl" it •■ '• 
becomes brittle and .the; thus .cooled:, cellulose- • 
derivative is milled in a mill. The cellulose 
d 1^ va ^ ive i s ; embrittled when: if- has-; beere cooled below 
its glass transition temperature-.::. The U.S.- patent- - ;: • 
discloses that the disclosed cold-milling method can be 
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employed after it has been densif led and granulated in 
-.known ..mariner," : *fdr * example" : ih- oTder ' to ^obtain a ground 
product ha-viiig^a <hi-gher : buik ; density . *' 

Vafious^derisiYic^ methods' Have "been 
suggested in the prior art. German patent 952,264 
discloses- a" mVttfod -of"- ^ "converting a "nioi'st 'methyl 
cellulose^, ether "intoia po'wde'r ; which is rapidly soluble 
.in waters Metfiyl 4 * : ceiluTos'e'" :: et^er'^ having 'a _water . 
content of 50-70 : wt;-£ -iV' : first homogenized under 
pre'ssure ™to i: 'a pl^stifred massy ground" Xn a" hammer mil l._ 
and dried in a circulatitfg^ari'V 'drier."' 'DE-A-3, 032,778 
suggests a method of continuous homogenization, 
pelleti-zatfon -and °dry Trig 1 £ of : 'ciiliil6ge\ ethers wherein . a 
15 c e'li ii'lo's e- : f e th e r- having a r mo i £ t U r e"" con t e n t / o f f r om . 3 § „ t o 
45 wt .^%-is subjected" to djttfngT imbact^an^" shear . 
actions ^ arid -hbrndgehi zed; 11 r ih&" batting? "impact and shear, 
actions ^re^Brovided by'fevoTvind^bodies which rotate. aC 
different ^speeds . 3 '* -DE^fc-f, 2 ^, 8 24 c isclose's ,a pr.qces.s , . 
for producing • ; grariules : or" powders "from "fibrous, dry s . r .„ 
ceiaiulo'se" eeher¥ : wffereih "fhV f ibrous cellulose ether is ; 
^passedythrbugrv two : ^smaottf f rictiorirng' rdlls^ /and" pressed^, 
to a m&:tv-* : ^fte mat : fs ; ¥emd^eS A f irdnf 1:he" rolls, partially^ 
25 broken^ ah# thfen ground 'tb* granules'" or' a powder . 

However , i : t ;; is- wellHnoW* thdt "mechanical stress of r the ... 
cellulose" ether' 'during' thef densif icatioh of the ., , ; 
cellulose ether by homogenization, plastif ication or 
pressure to form a mat is so high that during the . 
30 grinding stepHhVchaiTV : ierigtft~ of'" the eel ljilose ether r , . 
molecul&s ?is reduced ; ' *"Th : fs degradation* results, in a/ :i 
substantial - viscosity losVd'f " the "ground "cellulose . t * , ... 
e t her:,? :coftpa red to "^t he xrrude^ eel lu lo"se/et he r pr ioi^ to ; . : 
grijr&i:ng : k' viscosity loss is ' uri'desYfable in many , _ 
applications of : the" cellulose "'^ther*;. furthermore, the . . • , 
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equipment *eej3ed h^ge.nijzatAoo , ^lasfcif ica±ion;ror 

forming a mat of tli.e. ^^ulpse -e^er., ,sucft ,as; an ..r.r 
extruder or a screw press,, are very expensive and 
require a grea £ t. ^a^f energy.. tin ^operation. ,- 

V ^ 6 ^ r 4 '# 2 P f suggest -tp : g=rind- :a. o 1 , 
cellulose ether in a high „speed ai r , swept - impact ■ rai i^ 
i-ristead o* in a standard, , hall .mUl, in order to- minimize 
the viscosity loss jgg .the. .cellulose .ether ,, , > -, Jr ... , 
10 U ^ ort ^teP^V the v patent'^s ,sU.ent about ..frhe^lk 
dens . i fc y o£. the = ground .pro.duct^. _ ; . . . . _ .. , .. 

4/4 ^?4.2 4 i a l s ?. addresses., t<?, the problem- of -viscosity -'• 
15 loss 'during^ the" grinding ^tep^ Ilt/sugges^s a> method of 
.P^ c -^9 mi ?.^ ow |f r ? ^oi^ellulpse.eth.erscfeavingia.i; 
£ ri ?^ f A beX ' f- 6t ^n2y c o r .. W ly.^t^ucture r . .According.- tb..£ 
this method the cellulose ethjex^iSvqonsoUdated , QC ■ b 
20 embr ' rt X red ; >». X pooled .V^Vatian'o.r "baJ^L ^mill ^r. , ac 

Pell f X P/* S *V f T ^e cons^o.lAdaj^d embrittled, ma^ia* 2 
1S " tfren i % J&J , "iJL^vV- -Pin;,inill, or .an .-impact, , s 

disk_mill. The normal degradation x>f ..the .cellulose ^ 
ethe^-macfompleculesi^s, only; from : 2-25%, Unfortunately- 
25 the suggested process "is , expensive, because-, two; .,*-*,.o» 
differ ent ;mii|s'or. ajmiil^and a^pelle^ press- are, - r • , 
required. • 



30 



• • , In .y^ ew r?| these!, deficiencies of .-the, methods- of 
the prior art EP-A- Q, 3 J 0 , 4 4 ; 7 Cequi valent. to U,S.. patent 
4,979,681) suggests simultaneous, grinding and rdryimg of* 
moist cellulose ethYr/ in'i special equipment, -wherein 
moist ^cellulose ethe.r i s . .impac.t.-commi n uted. wh*le J^eang- 
circulated and simultaneously, friction-comminuted in 
the opposite direction' to that of " the impact- 
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conmiin.ut r ion._ EP-AHD. /<t 37 : 0/,4,47.- claims, .that ;i;n : . -the 
'disclosed method cent rolled ^egrees^of^gFinding rcan be 
set, the products do not become horny, only a small 
residual moisture content .remains , af ter- grinding, the 
bulk density . of ^the; produp]fc r is .increased.-, a : nd -only a. ::;/ 
minimum degradation in^ viscosity . cr^no^e .at-; all-,, as ±S. •: z 
compared with the starting products -takes; .places.:, r-..? 
Unfortunately^ the^discjose.d process -can ; .only be. .:....?.:; 
conducted in ?r very special equipment. . [ :;.:ir;: 



Accordingly, it is still desirable to provide a 
new process , .fci: ,. gripping . a ..cellalqse -compou^dv 
Specifically^ it is desirable to provide a grinding 
process which , does , not a c.qntain. : a -.densification step by 
15 homogenization, plastif ication or - pressure -rto- fprtn a -.*->_• 
mat and wherein only ^ minimum.. degradation of the>* • -• - ^ 
cellulose ?i compound ;i-n^y^.Qp§itv.. J .as comp^red-rwi-t-h the:'.: * 
s tfc r 1 4ng_ pr oduct s t ajjes^. pi a c t e *. , , Eur t he r mor e > * i t- i s ; . .: : r. 
desirable .to ^provide^ ^grinding, .p^pc.ess^ where i o~ a/.c-c \*v 
cellulQse r compqui}d._pf,.high ^bulk. censity^is :obta : ined-: : :* 
. because a high jDulk .density, f aciJltates - its : tst§race ^ancx 
dosage. ^ It r is .also-.de^ixable .to p r r,o T v,Lde c.a -grinding -:>■■ 
proces s whi ch dpes.^nqt . :r.egu ire t^e. cons tr u.cfc ion vand ,'us e: 
25 °^ s P???- a ^- 2 ^- ^^i-P^At #r .but which ,can r be -;eQndu;ct'ed : .:i:n> 
various apparatuses.. whiph. are eommer ci ail-y- avairable.v: . ~: 



.. ^ Summary,, of : the ^Invention -_-? % [~ •-. ,..(.. :* ; * v; s 

The pre^ent^ invention, rebates to-, a process, for. 
grinding a cellulose compound wherein- the -cellulose::'. . 
compound .haying a v$ter content of f rcm;3G - : .tp *8.Q; vt-.-;s-;: 
based on wet compound, and..a temperature ,Gf : from. 40oto :: 
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120°C is gelled and cooled to a' "temperature of frora -10 
to -1-00 ^°G' ; and-" Subsequently 'dlutm gVouh'd. " 

; . ■: . z ; ^Su-rprisorigly , : it has Be^n : f bdnff "that" cellulose 
compounds ! qf ;: higher : biilk ; densit^y : ire obtained ^wiien '.the 
cellulpse" compbuhds' : are gelled and cooled "blf'ore they 
are dried and -ground, as 'compared' With cellulose " 
compounds':, which -are "dr fed and ground-in' the' 'same manner 
but not gelled. • i "-~2 — U '. " * ■' '• •' : ~ * - 



Detaile d -DesScrirrtion -pf the Invention ' ~ 

;•„>: The proces's -of the : -Vr'e : serit' : 'ihvVntibri may" be " 
5 used f or- the comir&nution of " celiiiiosV compounds ', such 
as celdlilose of ' ether - derivatives' thereof ; ' fo'r ' example 
alkyl, -hydToxyalkylV aikyih^droxyaikyl : and" 'carboiyalkyl 
cellulose ethers -and -mixed -ethers" cif~ cellulose" knd' " " " 
Q ca r boxy alkyl" cellulose 'either ''ilo^e'^t"^''^^^^/^.] 

Osefuin cellulose Others ar : e ; : f 6t Example" Ci-2-alIcyl "~ " " " " 
ceiluiose:- ethers ;-=s'tfch- 'as methyl "cellulose' Vthers" or* 5 *? 
ethy 1 /cellulose ; ethers-, or : *y*r<5x^-ci-4^alfc^^ 
cellulose ethers ,^ such' as hydrpxypfopyr methyl" " 1 ' 1 * ' 
cellulose others f Hydroxy-propy 1 Vthy'r -cellulose" ethers " 
hydcoxybutyl" met-hyl cellulose ethers , hydroxy ethyl" " " ~ ' 
methyl cellulose ethers or hydroxyethyl ethyl cellulose 
ethers. Methyl cellulose ethers and hydroxypropyl 
methyl cellulose ethers ^re^praf ^e£reW - The levels of 
substitution of the cellulose ethers can vary in a wide 
range.:.: -The" methyl cellulose' ethers- generally" have a 
methoxyl' substitution of frpm lb" to "40 'pe feint f 
preferably ffom-15-to 35 percent?, : mor e preferably from : 
25 ;to 35: percent i -The me'thoxyl substitution 'is ■ ' ~ " " : "' 
measured and calculated according 'to ASTM D 3876. The 
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hydroxypropyl methyl cellulose ethers generally have a 
methoxyl sub.stit.u.ti:cn f of, .f rpn- 1 to^ : 40 : , pe.rc.ent, c-^ -iz : :; 
preferably from 10 to 40 percent/ most preferably: -from 
15 to 35 percent and a hydrcxypropoxyl substitution of 
from 2 to AO percent*, preferably -Z ro%ji ,„to -4$ percent 
. andjpcs.t m preferably, f rom- 4 S tp -:3S^percent *r j Th.er. methoxyl 
and hydroxyp£opoxyl substitutions • are.-.measured; and! ; 
calculated acc.or.ding to .ASTM-D 1347r : 72 .and.: ASTMr Dr-2363:- 
12, respectively.. . ^All- f .the percentages ? of .-^substitution 
are „by weight c of. the^irially ^substituted .material .---The 
cellulose .e.tj^.ers .preferably, -have a rviscosi-by .of .of r.orc -1- 
tq f lp.»ip6. cps^^pxe. gr^ef^er^hly.- f rcrn 3~ to,, 5P.0 /w ft00w;cps,v: 
most pref er^ably ..f ro„m. ; 5„0 t to^OO^ OO- : cps, ..asra...2 iweight. > 
percent, solution : in water; asn r ca : lcul-aj:ed ox: measured" .* - 
using ar. .USELLOEDtEL .^ispqsime-tep; at ::: 20f,C. ; - -_• The/ /advantage 
of the gelling/cooling step in the process of the. ::: r - 
present invention is. most readily apparent when the 
process, _is ..appli^ed.^ to low 

or medium r substi;tutgd r hydfgxygrcpyl me£hyl:. ; cellulosef " z 
ethers whiph .have ^ ..tctal -of -hydroxypr ? opo<:yl ;,and . :.r:^ 
methoxyl .substitution ..of »§p £1 feo- 40%. :;S ; u t ch cellulose^"* 
ethers of ten ,.e;<hibi t a n flu.ffy ; s.trr u»Gifcujx?e :befor enthey "-axe* 
treated, according :tq the^prqcessj q£,f ; $ h.e. : .pr esen t id'.:: le: 
i nve^nti.or. , When ,sjucI% ^cellulosej ether s: ;a?re .-g.'r/ound '* a - : - j 
**\~yhP u -X~ .preAedent^.-geXling^ .of ten- a ^ro^itct? of: • i - r : - ^ 
undes.iXably r low. .bulk, dens^ity^ i s obtained:-. ;:(Cellu>ose\ — • -> 
ethers^ may be„ produced: by^ k^npwn^ me.thpds^.f or :exair.pl:e iaS" 1 
described, inl V. S.^ patents-, 2, 831,, 852 : ;i 2 : ^4 9.>j3 52 : ;V ^ _ ~ : 
3,388,082;. 4.<. 410 , 693-, and^f?, 456-, 751* After . the+y- .. r 1 ~ ~ 
ether if icatioo of .-the. cellulose . the-produced cellulose" t 
ether _is % usually ..washed with. -hot- water. . v :After ; the..: : I 
washing , jptep. -the . cellulo^e^ether generally ]has a 
temperature and ..a water ..content ;; that it rcan^bei .'vc:-:- 
subjected „ to the -gelling and coding .st-ep -in theC.;-.: 
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process .of: t-h^ 'present -invention 1 without' khy " : : " ^ " 
;px elt r.eatme;rtE4'. : -. r ::■ * £ r ; " - ^ " * • * ^ "•: - - - T * '-• - - c . 

: \ - Ttte -cetluFoVe conipt^n^V Such as ; ' "ce*lliil r ose ^ a 
cellulose ether, ~ should r have" a" wate>- content :; of' v "ffom *3C 
to 80*. wt,-%, abased : 6n 5 wet : comp6tind, "bef Ore t" is ' : " 
* sub jectfedr to- the felling : and v cooiing- step; ' If its ' 
water:* content -is =hi"gfier,- -it sihbuld A be pre-df i<!sd : until 
.its -water aeori't^rftf ' is ^rt h : i n :: t he ^meritionVd 'rarige*. ' : ^fie ' 
water : :conte;iTt -?df -the - cellulose 5 c6mpo'u-nd" : : pf'e"f e^aT51*y- Is" 
f rom:r3 0 to. 7-0" wt". - r % mo rex prisf Vratiiy firbm v W to 60" wt 
% :based -ort wet compound . : '■- The tr^nperatur"e J F o¥' 'the 1 " : 
cell;ulose^threr 'prior - to^ geiirn^ -ii ; frorir tcT 1 : 20 V C, 
preferably, f rora«"60- -to^ *2iD*i*/"^re= piref e^ra'biy : f rbYh 80" to 
11Q°C.-..; Iz *d*e m c?zz 'zri z*' - \~ . : - ' ^ ; 

? - -'CeaSEi'h^p (SPTiire- e^ll^'b^ cokpoimtf- ¥s VenVraily 

achieved: bjocoaSirig , -jpref efcably^under 1 agitationV " : ~ ~ ' 
Depending ^oii\x^^ait^ z 6Qitt^t L &i^i\\k c£il : ulSse : " E " ' r: ' 
compounds for- example ifie -eeiluiose J eth4r Has ''4 C r ': ' 
Hater content --of 'about "70 ii£;-\-o£ mor^/ : geliirid of "the' 
cellulose 'compc3\andi -may-' be- acSIe^d wit hour "croo : lin"d/ 5 
this case the £CeUIiii:oSs# c^nfpoimtf -ban- r 4>e r codled SftW ' " 
gelling. Itewever^in kai^ 'cases- ±We^ ieil^ibw Compound" 
only-Egels :upon cooVlfng^- Accb^rfgiy', the -rall'uiVs^ 3 " *' : 
coxnpoiindr .is preferably^ geTled : duri^^ : crbbilng; WbsV " " 
preferably^: the- cellulose- fcbmpd'und' 1 id- gelifed " by' ' 2 " 1 ~ *" e ^ 
continuous* agitation and r cbbli*gv- £ tW fceilulose" V " " L 
compound is bodl'ed to~-a temperature 1 of from : ^ib : to 
100 °C, -preferably * of -'f rom—10 ' to 6 0 °C}*'more ~p?£f erabl^' " 
of from 0 tov50^c;-'-lt is essential 1 that ; the ^cellUIds'e' 
compound looses-its* f i6f ous : structure darihg §ei'lfri§: 
The gelling edn-:.Be ^achieved and con t roiled : by seiecting"" 
and controlling the water content of the cellulose 
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ccmpounc to be celled, the extent of cooling and the 
,j" * - ■ - 'rr rij^ ii ' - 

" exteht-craaitation. ""Sufficient gelling can be,. 

: - c-, 1 5 - - - - - ~ 

^monitored "by -pKysical" means . For examble, the skilled 

•"aririiaft-cari ermine by Tigfit microscopy whethe ( r^th^ 

ce-liulfise : eoffiftoWid""*fias l loVtfits "fibrous structure. . 

■Kdc&id i rig J t o' ; an D 6 : t : he r J met hcTdV a" "sample" of the; cellulose 



10 
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ether^'ts^Ubje^t^^ V 'pVessurX >f about 100^ bar; 
suf^fbiVnf gelling" *iV achieved if" 1 the pressed .sample of 
about 0.3 nun thickness ' is"* transparent . ^ Preferably, no 
addl-tiohai " amount- ot water" Is' addeii" to the ^cellulose 
ether during 'gelling such that the water content , of , the' 
cellulose comp'cuftd'Sf £er "gelling "generally r is from,., 3.0 
fed 80 : wt.-i; ^ 'preferably "from '30 to 70 wt mare. 
-preferably from "40 to ' 6*0" "wt >% , based o„n wet r compound . 



— • :: " ''"AavantaaedGslS^^ is 

- gell'ed'-'dn "'an 1 - "atfl tatidn' machine . ; Agitation. r .machinf s r are 
•w.ell" ^rvown- ^v'*tke" krYl 11, *l%te gVlli'ng is preferably,-^ ^ 
c©hG r udte r d'i^ a^^ig^tibr^ machine' that^enabies ^ . . „ ^ . 
cGnVi^uousr agi l tatloif 4nd^ cooling" ahd" allows ''the'; J ve 
application '6f ' Shear stress to the cellulose compound. 
Suitable agitctidh" machines are for example stirred 
vessels, paddle mixers, screw mixers, plough ..share ~ 

25 mixers-/ ri'btoh' hiixers, " or cone mixers. "Preferably/: .. r 
? 'these mixers Vr^ 'cdcfedf J ' The "cooling *cf . the. ceJLlulose 
convpcdnd can' fdr example *b"e Effected by. uieans.p|. a 
CGolirig facket : and/of by" puling a" cooling gas through 
thfe ^gftatidn^athine: 

30 ; ■ • • 

^ z ^ - r r;.,,-. • - r . : . a 

*'*A"ft~er gelTirig and" cooling the. cellulose. . 

compounc* rs'- d'ried" 1 and' ground without aoplying an - 

i-h t e r med i a t e;y d ^ h s i f 1 ca t i on and granulation step.., ..The ... 

drying- and k grinding of the cellulose .compound .caa.-be 

conducted iri'a -khdwn 'man*nef "in any mill that does npt - : 



20 . 
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Cause " a ^substantial degradation of , fche ; y fscpsity. p* the 
cellulose compound. " .iuch 'mi£ls .ire .".yell wknown : in j:-he 
art i ahd " ct ^ercially ; 'ayaila'bTe ' y " Jllsejf[ ul mills . are for 
example'* timmei? njii'i's 7 'impact mills ,.. ,sujch . as a -high. -. 

5 s P ee ^]* rr ' ^ U..S. -patent 

4 '820,613, grinding _an_"d drying equipment- described- -in 
U . S : " patent " V, 97?76jB.l ~and. conyectipri. whirl dryers * 
" Se ^? !??f 2 I'*?flh1 "!VTr ock'ner^ ^nd* ... - " " ~ 
Trocfenuhgsve r f ahr : en^; vofuaf" 2, ' phages 31 3-31^, •- 2nd-. 

iO. .^f 1 ^ 1 ,-"' ."^^"ff rl Y?FiagL^rl|n,geidelberg. .New, York 

... -197»: ' BaTr mills are iess suitaSle. Although- the . - 

dry iirfg and jgY ind ing of \ the "ce'llulose ..compound .may be 

?^ff dt ^-^.J^^?-X f *% e Igel^ei ^cellulose compound ..is 
preferably dried and ground simultaneously. 
15 Simultaneous drying ^n^grinding^ i^ W ell,kripwn in the 
, art .. f?-f f ? T ■ ff^P^-K^^ffi^ Hi" F-I'-Sass ,..JC. ■.Bouche.-in 
"DuBbel 1 s^T'aschepbuch. 'f dr~ dgjp ' Mas~chin.enbau vol,. 2 , 
Berlin" IpST "'pages" iV Vtc/ Machines. ; f o"r. simultaneous-. 
20 dr ying and ": ^Ipg^ are" pp^ejcj.ally. available .and;- for c 
e ^ a .^?i?^t^^ i '^^^' i P--P?f"l?5? , ?r Maschinen.. KG.. In-- "Die 
■tinletf is c'H'e "#rodu k t i on; : ^ vol 7^ 9 " ed i t i on ...6/80 19 80.: .' -. 

' , In = f^pref erred embodiment, of . drying^ and - 
25 grinding-, the' gelled ^and cppled ^cei^ulQse ether, ia fed " 
into' thV housing of 'an "impact 'mill in ~a. "kn.pw,n ,mann&r-, 
f f r _ 5.'. sc " re ^ CpnyeyVrV^.lA. the impact mill- 

the cellulose compound" is' pref erably conveyed by a gas 
stream, such as air, onto a rotating rotor equipped 
with grinding bars. The cellulose .compound -may be — 
smoothly ground' by impact Vhich' is generated hy. .. .. - 
turbule ; nce^in the' space, between, the rotating- bars, "and 
the" housing. "The ratio between the" gas flow, and . the - . 

We £l h fc ' "°l "' fc * e . ?^H u *??i ether ^preferably* is. fr.om'lG-tq. 
5a m3/kg; more" preferably from 15 to 45 mVkg. The 



30 



C-40,090 



10 



11 



temperature of the gas stream generally is from 20 to 
250°C/ preferably from 20 to 200°C, more preferably 
from 20 to 150°C. Preferably, the impact mill is run 
at a circumferential speed of 50 to 4-6#- : m/sVr more 
preferably from 80 to 140 m/s. If desired, the ground 
: •.ma*t.er.iar."c&-n -be- sievVd arvfi'- the matVr-iar' of: too large 
partrcie si^e^can* be -recycled * to : the "mill :' ; : * : i?he ^average 
paTticre^size -generality ~is : 6£ v f rom^-tc ~l6 l 00. " 
micrometers-; : pref erably ,? f fern 10 tc" : 66o 'mferometers" . 

•; :. ; J • :. Due- to-the gelling step '"in 'the brbcess df'YhV 
present ; 'inv ; eriti r dn- the' : bulk s aensity of "the* 4 g'roun'd" 
cellulose ..compound ^generally- is at "lea'st '5%"/ of ten" aV 
lea : st- -20% 'ahd-'itf^ny cases'- even at'~ieasV SO " 'pexc e n t 
15 higher '-than -the" -bulk" density cf *a* ■fcel J Iulbs"%" compound' " 
which has been ground in* the" same manner b\iV" which' has 
not been caused to gel. The gelling and cooling as 
weli :'£S i"t*h£ -dryi-nV ^ : n9"^9ti%131ng' 'off ; t'h% 'del liu lose 
. compcu'hfd- "ban- be conducted ~iri r 'kn6w'n"> relatively " " 
u inexpensive- equSpmerit ; ,r -Fti£'th£r , '* the process of "the 
present invent i6n/'dbes :: rfoV' mal^e use of a L densif i'catioV 
:step:--by^ hembgeftizat ion ,* pTasVif. icctibh or "pressure 7 ~ 
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The viscosity "loss 1 -of : tfre : cefTulbse ^comp'bUrid is 
geheraily^les^-'t-Hari 1 15 r often : " : everi ^l^sV fhariO 
and in many : WsdV r eVeir leW r tharP§ 5 % ;~° " " * >[ 



> t ■"• ~ : r r The "process v o5 the* present r ihve'rit Ton 'is "further 
illustrated by the following examples' VhiCh' are nbt'to" 
30 be construed to limit the scope of the invention. 

Unless otherwise mentioned, all parts - : a-nd- per dentages 
are by weight. The viscosities of the cellulose ethers 
stated; "bellow' "relate ; tb a 2- weight-' percent "solution of 
the ceiiu-Icse* : ether in'water as -meaWred' u£ihg"'an " * ' 
UEELLOaDE*- v : i sees ime t e r "a t 2 0 0- C *; J * : 1 ' * ' : Z '' J r:c ' ::r ' : - : ' c ^ '~ 
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Example .-1 .... - - •„ _ -.r. 2 - sz ± ; . -. -;• •. V - ... 

I :. A ^^P^S^^Py 3 -? cellulose .edt^eT. :A --having 

. .a hydrpxyproppxyl. substitu.fciqn^qf ,,.24% , ca»l»£J;hokyl: it.. 
substitution of -2(3%, _.a, viscosity X Qf ,7^, OOOicpsic a: water 
content of 45%, .-based on wet -^compqundr, -and^a--; : . . - : 
temperature of 80°C is divided into two portions. The 
fi .^ S V. \° mp ? rat f ve P? r ? i ? 1 ?; ^.^left without- .further - 
treatment fpr^ grinding... _ r T;he.. : second port-ion is -cooled 

ir V ;a ^, ibt>on .roixe r^. r / Pjwr-wig blending .and ■ 
co 9l|ng. ;C the;. ; cellulose .<&p§r & 9g c $.t&. ^oond >: j>or;.t;*on =H ". 
9e ^: ed r.* . iv - ^3J t ^- : r C0 J lt ?i? t ,-P5i. 0 Jl. tp;and_. af t&r- ;gelJrln'g-. 
f.? 4 5% r , based on,, wjet compound. r - r., , j v 

>i ^ e i jPB* fcipn£, j^i«££»a«a tgly ground tin .'an?v 
impact m^lj. : ,BotJh pox ^pns ground and- dried, .ateas 

rat i°. . be |w| e n ^ a i r flow % and -yeigh t - of -ge 1 lu lose; ifefche* ~ of 
2 A . m T V k 9 ar !,4fj at a P air ^ei^rajtwr-^.jof .■t200>Q,i The;.- -.3 
ground ^ comp^ra^iye >pprtion ,has. a .residual :: water content 
of 3%, an average ^patti-c^ ^^;;^£_.60.^*cr-om§£es$y arV: 
viscosity .p.f. ^a^aoo^cps ,a^d ,_a bulfc dens-ifey^of . 52@-.g/l .- 
The ground portion ^a^co riding, £p : -Example, s l, has^a 
residual water content of 3 %, an average particle si2e 
f/, :r 5 .5 • m ^ c?rom .^ t - e ^ s 'ii a viscosity, pf .,7 2 , 00.0 - cps^-and a bulk 
density pf. 56JD, jg/l.. ; .. . . _ .'. •- 

i - .-- ■? • E -X ample .2 , .. .„ .. - - = , _ . _. . ■; : .. _ t , , ; 

. : l^* 3 ™? 1 ^ -* s : r ; e P ea . t . ed :; u £i. n .9 a : n yA r o. x ypcopy-l S T .-: 
methyl je^vlqse ©Jthej . B !: baving.3 : ,hydcoxyp^9£>Qxya e r 1 . r 
substitution of 10%, a methoxyl substitution of;;29% ;^. a ; 
viscosity of 4,000 cps, a water content of 45%, based 
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on we: compound, and a temperature of 80°C. The ground 
comparative 'residual water "cbntenj: of 3%, 
an average 'particle v si"ze"of' 7 5" "micrometers," a viscosity 
of 3/600 cps and a bulk density "of 450 g/1.' - The ground 
portion according to Example 2 has a residual water 
content of 3 %, an average particle size of 80 
micrometers, a viscosity of. 3,800 cps and a bulk 
density of 620. g/1 . 

Examole 3 * 



Example 1 is repeated using a methyl cellulose 
ether C having a methoxyl substitution of 28%, a 
viscosity of 20,000 cps, a water content of 55 %, based 
15 on wet compound, and, a temperature of 80°C. The ground 
comparative portion has a residual water content of 4%, 
an average particle size of 56 micrometers, a viscosity 
of 18,00Ocps and a bulk density of 170 g/1. The ground 
portion according to Example 3 has a residual water 
content of 4.5%, an average particle size of 50 
micrometers, a viscosity of 17,500 cps and a bulk 
density of 270 g/1. 



Examole 4 



^ Example 1 is repeated using a hydroxyprcpyl 

methyl cellulose ether D having a hydroxypropoxyl _ 
substitution of 10%, a methoxyl substitution of 22%, a 
30 viscosity of 100,000 cps, a water content of 40%, based 
on wet compound, and a temperature of 90°C. The ground 
comparative portion has a residual water content of 4 
%, an average particle, size of 75 1 micrometers , a , 
viscosity of 80,000 cps and a bulk density of 180 g/1. 
The ground portion according to Example 4 has a 
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'residual water content of 4.5 %, an average particle--. . 
siz.e of 60 micrometers , _ a yxscosity .of .9.0 ,.Q00^and a . . 
bulk'density "of 350 g/1. " . ' - ., ... 
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1. A process for grinding a cellulose compound wherein 
the cellulose compound having a water content of from 3A to 
80 Vt.-%, based on wet compound, and a temperature q.f from 
40 to 120 °C is* gelled and cooied to a temperature of from 
-10 to 100 °C and subsequently dried and ground. 

2. A process of Claim 1, wherein the cellulose compound 
is a cellulose ether. 

' 3 I A process of Claim. 2 , wherein .the cellulose compound 
' is" 4 a" methyl celluiose ether or hydroxypropyl methyl _ 

cellulose ether having a total hydroxypropyl and methoxyl 

substitution of up to 40%. 

4. A process of any one of Claims 1 to 3, wherein the 
cellulose compound is gelled in an agitation machine. 

5. A process of any one of Claims 1 to 4, wherein the 
cellulose compound is gelled during cooling. 

6. A process of Claim 5, wherein, the cellulose compound 
is gelled and cooled in a cooled agitation machine. 

7. A process of any one of Claims 1 to 6, wherein the 
temperature of the cellulose compound is from 60 to 120 °C 
prior to gelling and from -10 to 60 °C after gelling. 

8. A process of Claim 7, wherein the temperature of the 
cellulose compound is from 80 to 110 °C prior to gelling and 
from 0 to 50 °C after gelling. 

9. A process of any one of Claims 1 to 8, wherein the 
cellulose compound has a water content of from 30 to 70 
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wt.-%, based on wet compound. 



: 10. A process 'o£ Claim 9, wherein the water 'content is. 40 
" to 60" . wfc.— % baked on wet cellulose compound.. 

11. A process of any one of "Claims 1 to 10, wherein the 
gelled cellulose compound is simultaneously dried and 
ground. 

10 12. A process of any one of Claims 1 to 11, wherein the 

gelled cellulbsV compound^ is ~cbried and ground' in^an* impact 

mill. * ' " ' '■" " •'" ' " ' - • J - ..^ .r. ; - • 
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